Introduction: The ischemic time serves as the most important parameter for treatment choice in patients with ST-elevation myocardial infarction (STEMI). The current study aimed at comparing the short-and long-term follow-up of elderly patients with STEMI undergoing primary angioplasty (PCI) or thrombolytic therapy. Methods: The current cross sectional study was conducted on all patients aged > 65 years, admitted to the emergency department of Imam Hossein Hospital, Tehran, Iran from January 2014 to July 2016, diagnosed with STEMI. The demographics, medical history, family history, and mediation history were recorded for all patients. Patients received PCI or thrombolytic therapy based on the ischemic time and the treatment outcome and the following events were recorded. Patients were contacted after six months and data of their death or used treatments were recorded. All data were compared between the groups. Results: Of all patients, 38 subjects received thrombolytic therapy and 62 PCI. There was no significant difference between the groups in terms of mean age and gender (P = 0.5 and 0.1, respectively). The frequency of positive medical history and smoking did not differ between the groups. There was no difference in the mean values of vital signs or serum parameters, mean ischemic time, left ventricular ejection fraction (LVEF), frequency of pulmonary emboli, cardiogenic shock, the involved vessel, and posttreatment complications between the groups (P > 0.05). Of the 14 cases that died after six months, five were in the thrombolytic therapy group and nine in the PCI group (P = 0.8). Mean hospital stay was not different between the groups (P = 0.5).
INTRODUCTION
Cardiovascular diseases (CVDs) are the leading cause of mortality worldwide [1] , responsible for one in every 2-3 deaths (one death each 40 seconds) in the United States, causing death of more than 2200 Americans each day [2] . There is a significant difference between the low-and high-income countries in CVD-associated deaths and the growing incidence of coronary artery disease (CAD) [3] . Asia accounts for the greatest mortality and morbidity caused by ischemic heart disease (IHD) and ischemic stroke in the world [4] .In Iran, the annual IHD mortality rate is estimated as 14 per 1000 population over 40 years old with about 3 million individuals that need outpatient care [5] . The timely diagnosis is the key factor for the treatment success of acute myocardial infarction (MI), and electrocardiographic measurements, identifying STelevation myocardial infarction (STEMI), and serum parameters such as troponin and creatinine kinase (CK)-MB are suggested for early diagnosis [6] . Based on the ischemic time, the American College of Cardiology (ACC)/American Heart Association (AHA) suggested the choice of treatment [7] . An effective treatment to resolve the blocked cardiac vessel and restoring the blood perfusions is percutaneous coronary intervention (PCI), as well as coronary artery bypass graft (CABG) [8] .Hence, several studies suggested the priority of PCI over thrombolytic therapy [9] [10] [11] , while evidence suggest that the treatment choice and mortality rates of STEMI may depend on several factors including patients' characteristics [12] . Therefore, the results cannot be generalized to other populations. Since patients with CAD have significantly lower quality of life in Iran [13] , it is essential to study the short-and long-term follow-up for post-treatment morbidities to provide a better perspective towards the efficacy and priority of treatments [14] . Therefore, the current study aimed at comparing the short-and long-term follow-up of patients with STEMI undergoing PCI or thrombolytic therapy, selected based on ischemic time.
Methods

Study Design
The current study was conducted on all patients aged > 65 years referring to the emergency department (ED) of Imam Hossein Hospital, Tehran, Iran from January 2014 to July 2016, diagnosed with STEMI. Diagnosis of STEMI was based on ACC/AHA guidelines; the presence of typical angina for 30 minutes to 12 hours with electrocardiographic changes [7] . Patients receiving thrombolytic therapy in another center and referred to the current study department for rescue PCI were excluded from the study. The participants' information was collected by asking their attendants and recording in the study checklist by the research assistant; the collected data included demographic information, medical history, and drug history. Before catheterization or thrombolytic therapy, a blood sample was taken from all participants and immediately sent to the hospital's laboratory to measure the serum parameters. The ischemic time was recorded for all patients based on the attendants' reports, and accordingly, the patient was candidate to receive PCI or thrombolytic therapy, based on ACC/AHA guidelines and the available method on the arrival of the patient [7] . The reteplase thrombolytic agent was used in the study. If the symptoms of heart failure or cardiogenic shock were observed in patients receiving thrombolytic or not resolving ST-elevation after 60 minutes, the patient was candidate for rescue PCI. Echocardiography was performed one day after revascularization to evaluate the left ventricular ejection fraction (LVEF). Six months after discharge, the patient was contacted by telephone calls to check if he/she was alive, being readmitted, or required angiography, revascularization, or any additional treatments. Also, the complications (gastrointestinal bleeding, stroke, and MI) were asked and recorded in the study checklist. The study protocol was approved by the Ethics Committee of Shahid Beheshti University of Medical Sciences. Before enrolling the patients in the study, the design and objectives of the study were explained to them or their attendants and written informed consent was obtained. The participants were assured about the confidentiality of their information; data analysis and reports were performed anonymously.
Statistical Analysis
Data were transferred into the computer and analyzed with SPSS version 21.0 (IBM Corp. 2012. Armonk, NY: IBM Corp). Results of quantitative variables were expressed as mean ± standard deviation (SD) and those of the qualitative variables as frequency (percentage). The Kolmogorov-Smirnov test was employed to assess the normal distribution of data. Continuous variables were compared using t test or the Mann-Whitney U test when the data had non-normal distribution or the assumption of equal variances was violated across the study groups. Categorical variables were, on the other hand, compared using chi-square test. The association between the variables was tested by Pearson correlation coefficient. For all tests, P-value < 0.05 was considered statistically significant.
Results
Data of 100 patients were analyzed. Most participants (61%) were male. Mean ± standard deviation (SD) of patients' age was 72.68 ± 6.23 years (range 65 to 94). Of all patients, 38 cases received thrombolytic therapy and 62 PCI. Mean age of patients was not different between the groups (72.38 ± 6.17 years in PCI group vs. 73.15 ± 6.46 years in thrombolytic therapy group) (P = 0.5). Thirty four patients in PCI group and 27 in thrombolytic therapy group were male (P = 0.1). Median ischemic time was 2.5 hours. The frequency of positive medical history and medications taken by patients did not differ between the groups, except for angiotensin-converting-enzyme inhibitor, which its frequency was significantly higher in the PCI group (Table 1) .Only two patients (2%) had a positive family history of cardiac diseases; one in each group (P = 0.7).Of all patients, 23 were smokers and five reported opium abuse; the frequencies of smoking and substance abuse were not different between the groups (P = 0.5 and 0.9, respectively). There was no significant difference in the mean values of vital signs or serum parameters between the groups (P > 0.05) ( Table 2 ).There was no significant difference between the groups in terms of ischemic time, LVEF, frequency of pulmonary emboli, cardiogenic shock, and vessel involvement (P > 0.05) ( Table 3) . The frequency of post-treatment complications including recurrent ischemia, MI, and stroke did not differ between the groups (P > 0.05) ( Table 4 ). There was no case of gastrointestinal bleeding after treatment.
Of the 14 cases that died after six months, five belonged to the thrombolytic therapy group and nine to the PCI group (P = 0.8). Mean hospital stay was not different between the PCI and thrombolytic therapy groups (8.83 ± 7.98 vs. 9.68 ± 5.38 days, respectively) (P = 0.5).
Discussion
The present study compared the short-and long-term follow-up outcomes of elderly patients with STEMI receiving PCI (N = 62) or undergoing thrombolytic therapy (N = 38), based on their ischemic time. As the results indicated, the hospitalization duration, sixmonth mortality rate, and post-treatment complications, including recurrent ischemia, MI, and stroke did not differ between the groups. These results indicated that PCI had no priority to the thrombolytic therapy in the studied patients. Studies comparing the mortality rate after PCI and thrombolytic therapy reported controversial results. Rymuza et al., reported higher mortality rates in hospitals with no access to PCI, compared to those performing PCI in the first 24-hour and showed reduced early and long-term mortality rate of patients >80 years old with STEMI [15] . de Boer et al., studied patients > 75 years with acute MI and compared the mortality rates between PCI and streptokinase and rep orted significantly lower 30-day and 1-year mortality rate by PCI vs. streptokinase (9% vs. 29% and 13% vs. 44%, respectively) [16] . The results of the above mentioned studies on the elderly population [15, 16] were inconsistent with those of the current study, as they reported significant differences in mortality rate and post-treatment complications between the groups receiving PCI or thrombolytic medication. Also, a prospective observational cohort study on 26,205 patients with STEMI reported lower mortality rates in primary PCI compared to in-hospital thrombolysis, after adjusting for age [11] . One of the potential reasons for the difference between the results of the current study and the above-mentioned research could be the employment of thrombolytic therapy, since some used streptokinase, while some others used fibrin-specific medications [10] . Another contributing factor could be the effect of age on patients' outcomes, since older patients may have more underlying diseases, which in turn can increase mortality rate [17] ; accordingly, studies including patients within different age groups could have different mortality rates following PCI or medication therapy. Contrary to the results of the above mentioned studies [10, 11, 15, 16] and consistent with the results of the current study, some other studies reported no difference between the mortality rates of patients receiving PCI or thrombolytic therapy. The study by Bueno et al., investigated patients > 70 years old with STEMI and comparison of six-month mortality rate between the ones receiving tissue plasminogen activator or primary PCI, performed at two different centers, showed that the six-month mortality rate of the PCI group was not different from that of the medication therapy group [18] . Another study also reported no difference in 30day mortality rate between patients with STEMI aged > 75 years treated with tenecteplase, compared to the ones treated with PCI [19] . The results of both of these studies were consistent with those of the present study, reporting no difference between PCI and thrombolytic therapy in the studied patients. A similar study also indicated no difference in mortality rate between patients receiving PCI and reteplase [20] . An important aspect in the treatment outcome of patients with STEMI, which may only contribute to the developing countries, is the lack of appropriate emergency services to take the patients to the hospital in the shortest interval. According to evidence, time is considered as an important factor in treatment success rate of PCI and the interval between arrest and balloon are considered golden minutes [21] . As suggested, the beneficiary effect of fibrinolysis on reducing the mortality rate, as compared with PCI, diminishes per 10 minutes' time delay [22] .In the current study, among 62 elderly patients undergoing primary PCI, 14.5% died within six months, while in thrombolytic therapy group 13.15% died within the same period; hence, the mean ischemic time was not significantly different between the groups. These results suggested the inappropriateness of emergency care services, even in the capital of Iran, which should be considered by the policy makers. Other researchers suggested that even if PCI was not available at the admitted hospital, it is safe and feasible to transport the patient to a tertiary hospital with thrombolytic therapy facilities [23] [24] [25] , which confirms the effectiveness of PCI. In the present study, the mortality rate of patients was lower than those of some previous studies in Iran and higher than those of some others performed worldwide. An epidemiologic study on 20,750 patients with acute MI reported a general mortality rate of 12.1%, while about 85% of deaths were related to patients with STEMI [26] . Another study also reported a mortality rate of 13.2% for MI, with significantly worse outcomes in patients with STEMI [27] .The mortality rates reported in these studies, although similar to that of the thrombolytic group, cannot be compared with those of the current study, since they did not report the rates based on the type of MI (STEMI vs. non-STEMI) or the treatments received. Donyavi et al., reported a mortality rate of 24.6% after acute MI in Iranian patients [28] , which was higher than the mortality rates of both groups in the present study, although they did not separate the rates based on the type of disease. An important findings of these studies indicated that the socio-demographic characteristics of patients, type of MI, and the concomitant diseases played a fundamental role in the mortality rate [26] [27] [28] , which could also attribute to the difference in the reported mortality rates. One of the limitations of the present study was the nonrandom inclusion of patients into the study and selection of patients from one center, which decreased the generalizability of the results, although the study site was a tertiary center in the city center with high patient load. Furthermore, allocation of the patients into the study groups was not randomized, and the medical indications, ie ischemic time, should also be considered. Nonetheless, the results showed that patients were matched by demographic characteristics (such as age, gender, frequency of underling diseases, and smoking), as well as serum parameters. Thus, the groups were similar, although other confounders might not have been investigated in the present study.
Conclusion
According to the literature, different results were reported and the superiority of PCI over thrombolytic therapy was not confirmed in the current study. The results of comparison of two groups of patients > 65 years with STEMI with similar baseline characteristics in the current study showed no differences in hospital stay, six-month mortality rate, and post-treatment complications, including recurrent ischemia, MI, and stroke between patients receiving PCI or thrombolytic medication. Since mortality rate and post-discharge complications depend on several factors, more studies are required to determine the differences between shortand long-term outcomes of patients from different age groups between the two treatments.
